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等，最高可达 50 个；同时在微流控芯片上记录了“游动孢子”的二分裂过程。  
（2）塔玛亚历山大藻起始密度越低，厚壁孢囊的生长越缓慢，最大生长量出现
时间也越晚，不同稀释浓度下厚壁孢囊的最大生长点总是出现在塔玛亚历山大藻
最大生长点之后的 2-4 天。 
（3）不同培养基浓度下塔玛亚历山大藻和“游动孢子”的记数发现，塔玛亚历













































As a worldwide disaster, red tides may cause huge damage on marine environment, 
aquaculture and human health, so the origin and the control of red tides have always 
been the popular research for many experts and scholars. Miniaturized total analysis 
system (u-TAS) which was proposed in 1990s has many advantages including 
microminiaturization, integration, convenience and so on. So HAB algae’s natural 
growth environment could be simulated on microfluidic chips, furthermore single cell 
or group cells also could be captured and controlled accurately. And this will provide a 
updated technology for studying the mechanism of red tide outbreaks and studying how 
to control the red tides. 
This study focuses on the phenomenon that Alexandrium tamarense releasing 
swimming spores-like organisms (“zoospores” for short in this paper)with the support 
of microfluidic chip method. We recorded the life cycles of A.tamarense and the 
process about production, releasing, interaction and growth of swimming organisms 
through continuous culturing and observing on microfluidic chips, and we identificated 
the swimming organisms which was released by A.tamarense using SEM and molecular 
biological methods. At the same time we analysed the SSU-rDNA phylogenetic tree of 
the swimming organisms, knew about the evolutionary process of swimming organisms 
and made a simple classification. We studied the ecological significance of parasitic 
swimming organisms. 
Just as Denn et al., Garcés et al. and Leander et al. said in their papers, “zoospores” 
in this study are not the real zoospores which a part of A.tamarense life cycle, while 
they are the general terms of small and spherical-like swimming organisms released by 
A.tamarense.  
(1) Fabricated a microfluidic chip which was used to culture A.tamarense and enrich 
“zoospores”. Through the continuous recording of A.tamarense on microfluidic chip, 
we observed a phenomenon that many “zoospores” were discharged from A.tamarense 
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